
Welcome to the webinar:

Göttingen Minipigs - a new model 
for gut microbiome studies
30 November 2021
Guest speaker: Professor Christian Kapel | University of Copenhagen, Denmark

• Many have signed up for this webinar from around the world and therefore all attendees 
are muted to avoid background noises, delays in sound, echoes etc.

• Please ask your questions in the questions/chat section and we will follow up in the Q&A 
sessions following the presentation.

• We encourage everyone to complete the survey after the webinar, so we can continue 
planning relevant, educational, and insightful webinars.

• A revised presentation will be shared within 1-2 days via email.

• For certi!cates of attendance, please complete the survey following the webinar.

Follow Ellegaard Göttingen Minipigs 
on social media:

WeChat:LinkedIn:
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Increasing focus on the microbiome of the gut

Digestive Health
• Improving general GI-balance and overall well-

being

Metabolic Diseases
• Gutbiome composition is associated with 

progression of several diseases

Intestinal Bowel Diseases
• Up-regulation of anti-inflammatory bacteria 

communities may favour mucosal healing and 
effect of concomitant treatment

Auto-immune Diseases
• Down-regulation of intestinal dysbiosis / subclinical 

inflammatory conditions may reduce systemic 
inflammation

Oncology
• Treatment efficacy of biological drugs may be 

significantly improved by prevention of intestinal 
dysbiosis
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Rodents have a drawback as gut microbiome models,
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..being herbivore microbial hindgut fermenters their gastrointestinal 
anatomy, physiology and microbial composition have less translational 
value for humans, - and predictive value for compound MoA studies
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”Porcine GI microbiota share 96% similarity in functional pathways with 
humans; the pig’s fecal microbiota is compositionally similar to humans..” 

Lunney et al., Sci.Trans.Med., 13, 2021



: “Animal models for pre- and probiotic gutbiome stimulation”
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Omnivore digestion system

Innate immune system Adaptive immune system

Pre- and probiotic intervention

Autoimmune Intestinal 
InflammationInduced Intestinal Inflammation

Bacteroidetes

Firmicutes

Proteobacteria

Others

Anaerobic gut environment
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MiniGut
Animal models 

gutbiome
stimulation

Pharma, Biotech
Ferring, Novo, LEO,..

Feed/Food industry 
Chr. Hansen, Arla,..

• Insect stabling
• Sequencing
• Bioinformatics

• Minipig stabling
• Inflammatory induction
• SOP-based environment

• Minipig supply
• Health 

certification

End users

National

Pharma, Biotech
Johnson-Johnson, Roche, 
Takeda, Novartis, BMS,..

Feed/Food industry 
Nestlé, Danone, Unigrains,..

International

consortium



International peer review
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This project is exactly what human 
microbiome research needs to 
make an easier transfer of 
knowledge from basic science to 
application possible.

… very strong impact on the 
development of targeted 
interventions to modulate a 
dysbiotic gut microbiome. 

Timely, very important project, 
with good chances to become a 
light house project, and with 
strong interaction of academia 
and industry. 



Unmet needs

• Biotech/pharma industry lack translational relevant gutbiome models
• Minipig and human have many common gut features
• Mode of Action (MoA) in minipigs is predictive of humans
• Regulatory authorities require non-rodent models

• In-vitro models gives only rough estimates of MoA for pre- and probiotics
• Cockroach offer an anaerobic gut with a natural cell lining
• MoA in insects for design of late-stage pre-clinics

• The models may complement customers in-house rodent studies

• Gut-biome studies require super-clean environments
• No CRO offer “minipig-only” facilities (microbiological control)
• No CRO offer insect gut models
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Value Creation for Novozymes

Promotes 
Animal Welfare & 3R

• Reduce number of animals used 
during product development.

• Replacement of less predictive models.

• Refinement by using optimized 
controlled minipig model rather than 
farm trials.

• In dept understanding of MoA. 

Fosters Academic 
Collaborations Key to 
Novozymes Business

• Expand scientific understanding of 
product performance.

• Knowledge sharing between 
Novozymes and academic 
researchers is core to our way of 
working. 

• New innovative scientific solutions is 
what we do.

Shortens time to market

• Better screening models enable the 
selection of the best lead candidates and 
increases the chance of success.

• Smaller controlled trials for animal health 
product development reduces time spent 
planning and conducting big farm trials. 

• Fast track to large clinical trials by using 
predictive preclinical models instead of 
human PoC studies - reduces time to 
market and de-risks the clinical trial. 
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Induction of Gut Dysbiosis (inflammation or irritation)

- translational models for human disease (IBD, IBS..)

Induction by DSS +/- antibiotics
maintenance by e.g. carrageenan or antibiotics 

Induction by DSS +/- antibiotics
maintenance by e.g. carrageenan or antibiotics 

Autoimmune chronic disease (translational endpoint)

Slide 11
DSS: Dextran sulfate sodium



State-of-the-Art gutbiome mapping according to pre- and probiotic intervention

• Basic 16S/18S amplicon sequencing (Illumina)
• Cheap - routine

• Explorative Shootgun sequencing (Illumina)
• Expensive – routine

• High-resolution Nanopore sequencing (PromethION)
• Expensive – explorative

• No data storage constrains: Server capacity
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Meta-genomic analyses

Mapping gutbiome changes according to pre- and probiotic interventions

Mapping host intestinal response for animal models and patients by RNA analysis
• Linking response to gutbiome phenotype

• Transcriptomics
• microRNA
• Mobilomics
• Epigenomics

Sub-grouping patient in clinical trials according microbiome profile (Yilmanez et al (2019))
• Linking clinical responsiveness to gutbiome sub-group (phenotype) 
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An example: A set of Research Hypotheses within IBD/IBS

1. We can demonstrate common responsive components in the gut microbiome of 
the two models for various intervention

2. We can identify the same responsive components in clinical studies in human 
patients exposed to same type of intervention 

3. We can induce mild to moderate and persistent gut inflammation in cockroach 
and/or minipigs that will share features with immune response in IBD human 
patients (Inflammatory Bowel Disease)

4. We can induce mild to moderate irritation in the gut of cockroach and/or minipigs 
that will share features with responses in IBS human patients (Irritable Bowel 
Syndrome)
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Translational model 1: Clean Insects in a Clean Environment

• Validated model (University colony)
• Highly standardized

• age, sex, environment
• Uniform sterilized diet
• Cost-effective
• No animal licence requirements
• Complies with the 3R’s

• Insect-pathogen interaction
• +5 years experimental experience

• (Villum Foundation project)
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Translational model 2:  Clean Minipigs in a Clean Environment

• Commercial supply (Ellegaard Minipigs A/S)
• Super-clean pigs
• Highly defined pathogen status
• Uniform sterilized diet

• Experimental facility (ParaTech A/S)
• GMP approved (Danish Medicines Agency)
• Experimental animal licence

• Infection studies
• Inflammatory induction

• Animal Ethics Committee

• Minipig model
• +15 years experimental experience
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A Translational Endpoint (an example):  IBD patients in a clinical trial
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• Double-blinded placebo-controlled phase 2b study

• Probiotic treatment of moderate ulcerative 
colitis with probiotic TSO
• Inclusion completed (120 patients)

• Bi-weekly
• Clinical evaluation
• Sampling of blood and faeces

Value Creation:
• The minipig model may predict responsive components in the 

gutbiome of human patients.
• Optimize gutbiome analyses for the clinical studies
• MoA is an increasing regulatory requirement for biological drugs



Increasing bacterial diversity = Reduction of disease

Deep resolution sequencing of the gutbiome in Crohn’s disease

Healthy controls Reduced 
disease Active Disease

(He et al 2017, GigaScience)
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Explorative: Probiotic “TSO” increase gutbiome diversity over time in minipigs

w1 w2 w3 w4 w5 w6 w7 w8

• 9 minipigs inoculated with 
probiotic TSO
• Fecal sampling for 8 weeks 

• Gut microbiome by 16S 
sequencing

• Strong effect of time 
Week 4-5 => up-regulation:

• Prevotella spp.
• Clostridia spp.
• Lachnospira spp.

Heat map
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Uniform bacterial diversity in individual control minipigs over 9 weeks
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Probiotic drug “TSO” up-regulates beneficial bacterial communities
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Upregulation:
• Lactobacillus spp.
• Prevotella spp.

Increased:
Production of short-
chain fatty acids

Translational value:
Down-regulation of 
inflammatory conditions

5 control minipigs 5 TSO minipigs



Probiotic TSO favour mucosal healing in DSS-inflamed minipigs
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(control) DSS (day 2, 3, 4, 5, 6)

DSS (day 2, 3, 4, 5, 6)
+

TSO (day 7)

(day 21) (day 21) (day 21)

INTERVENTION:

SAMPLING:



Consortium projects

1. Pre-clinical evaluation of the effect of co-medication with antibiotics and oral steroids in minipigs on the 
biological activity of the probiotic medicinal product TSO. (Parasitology Research, 2021)

(ParaTech, Ellegaard Minipigs, KU-FOOD+PLEN)

2. Deep sequencing of the Göttingen Minipig gut microbiome with and without intervention. (ongoing)
(Ellegaard Minipigs, ParaTech, KU-FOOD+PLEN)

3. Dose dependent microbiome manipulation in minipigs with the probiotic medicinal product TSO – a 
stability indicating assay (manus in prep)

(ParaTech, KU-FOOD+PLEN)

4. Clinical manifestation and gutbiome changes in induced lactose intolerance in minipigs. (ongoing)
(Company “X”, Ellegaard Minipigs, ParaTech, KU-FOOD+PLEN)

5. Microbiome manipulation with antibiotics and steroids in cockroach with and without pinworm infection 
(ongoing) (KU-PLEN)

6. A dysbiosis model in cockroach (ongoing) (KU-PLEN)

7. A model for gluten intolerance in cockroach. (ongoing)
(Company “Y”, KU-PLEN)
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Selected Pre- and Probiotics to be tested in cockroach and minipigs

Compounds already tested in human patients

• Fermented canola/seaweed for metabolic syndrome

• Faecal microbiome transplantation for IBS

• Probiotic helminth stimulation for IBD

Compounds not yet tested in human patients

• Anti-inflammatory gut bacteria in a chocolate-matrix (in vitro studies completed)

• Polyphenols as antioxidants and anti-inflammatory agent (in vitro studies completed)

• Company ”X”: Health enzyme against gut inflammation (in-vitro and rodent studies complemented)

• Company ”Y”: Probiotic anti-inflammatory bacteria (in vitro and rodent studies completed)
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The homepage:

www.minigut.dk

http://www.minigut.dk/

